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TITLE: Investigations in the Doy S UEIIGE B VR SURNIR NPT withiloterogenaous

Chains (Iz oblasti getarotseprykh polia idov). Cormunication 9.
Produstion of Pelyamidez anl Taloooide Tiators From Big-
Oxazalones (Sonbshchenifo e s ira rslianidov i
poliamidoefirovy iz Bisoliens

PERIODICAL: Izvestiya Akademii renk g552, (Hdel-sniye 1nirichaeskikh nouk,
1959, Nr 3, pp 535579 (USSR)

ABSTRACT: In the present paper palyaniles unnl polyexido esters were
synthesized. Biswocxazelonas wore witd w8 initinl products. In

order to obtain these hig-nxazolones dinavboxyrlic acids such a8
the terephthalic and gehacis anid ot uneds Twese acids are
transfoermaed under the acticr =7 phozphoruc pen*achloride or
thionyl chloride into the corresponding diacid chlorides. In
the reaction of the latter with o solution of alkali orT amino
acid N-l’-acyl-bis-(o¢ -amins aoids)(fable 1) ic formed. By
heating these acids with acetic anhydride according to the
method described ir referense bis-cxazolones were obtained
card 1/3 (Table 1). Polyamides and polyamido esters formed due to
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Investigations in the Field of the Polyamides With SOV/62—59-5-25/37
Heterogeneous Chains. Communication 9. Production of Polyamides and
Polyamido Esters From Bis-Oxazolones

the action of bis-cxazolones on diamines, amino alcohols or
glycols in the solvent., Reaction temperature was not higher
than 60°. The duration of reaction depends on the nature of the
initial substances. Diamines react the most rapidly (5-14hour®,
glycols and amino alcohols more slowly. E.g. the reaction of
ethylene glycol or moncethanolamine takes up to 146 hours.
Pyridine or chloroform were ugsed as solvents. The polyamides
obtained are solid; powdery, white substances. They are well
soluble in cressl, inscluble in chloroform and benzene. The
polyamido ester obtained from ethylene glycol which is well
soluble in chloroform is an exception. The properties of the
products obtained are given in table 2. The polyamides which
wore obtained from the reaction of bis-oxazolones with diamines
and glycols and which have a regular structure have higher
melting temperatures than the polyamides which were obtained
by means of direct polysondensation and in which the residues
of the initial products are irregulerly distributed. In the
case of a polymer with regwlar structure the substitution of
Card 2/} octamethylene by the phenylena group leads to a greater
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increase of the melting tomperature than is the case with

polymers with a macromclamte of 2 szpulnr structure. The

degres of crystallizetion 3 Acternined by Yu. S.. Struchkov
s 3 woomn emntliza (Laboratory

in the laboratoriya rapiim”
for X-Ray Structural indi 2
were recorded by L. Z. Roouvi
{ssledovaniya polimewir (Lahe
Polymers). The authors expi:e
investigatisns carried out. Thor:s

3 referenses, 2 of which ars o

L. rpoaschonical curves
h

Ty . dovatoriya
taay for bt Tuvestigation of

« thoanla for the
o 1 fiiurs, 2 tables, and

{033y =

sadinenty Alcdemii nauk SSSR
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Korshak, V. V., Corresponding Member S0Y/20-126-6-35/67
AS USSR, Erunze, T. M., Kurashev, V. V.,
Alybina, A. Yu,

On Some Characteristic Peatures of the Non-equilibrium Poly-
condensation (0 nekotorykh osobennostyakh neravnovesnoy
polikondensatsii)

Dokla()iy Akademii nauk S8SR, 1959, Vol 126, Nr 6, pp 1270 - 1273
(USSR

This paper, the experimental part of which was worked out with
the assistance of' P. A. Aliyevskiy gives only part of the re-
sults obtained. A detailed description will be publighed la-
ter. The equilibrium polycondensation (Ref 1) which takes place
under the interaction of diamines (Ref 1) is characterized by
several characteristic features among them by the reversibilit
both of the main reaction of the polymer synthesis (see scheme{
as well as the accompanying conversions (of the exchange re-
actions) which take place simultaneously (Ref 2). Such exchange
reactions, which have mostly destructive character, take place
between the growing polyamide molecules at the expense of the
end groups as well as of the amide bonds in the macromolecule
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On Some Characteristic Features of the Non-equilibrium SOV/20-126-6-35/67
Polycondensation

(Ref 3). They bring about a certain, rather close distribution
of the forming polymer according to the specific weights (Ref
4). The exchange reactions lead to the fact that in the equi-
l1ibrium polycondensation a state occurs which is denoted as
"polycondensation equilibrium" (Ref 5). The excess of one of
the reaction products disturbs this equilibrium and influences
the moleocular weight of the formed product (Ref 6, Pig 2). The
present investigation was carried out in order to determine
wnether these dependences change if the polycondensation is
carried out as a non-equilibrium process. As an example of auch
a reaction the interaction between dicarboxylic acid chlorides
with diamines may be used (see scheme). If this reaction is
carried out at the boundary between two phases by dissolving
the initial substances in two liquids which do not mix with
each other (Ref 7), then it takes Place very rapidly also at
low temperatures i.e. under conditions at which no counter re-
actions occur. The authors investigated the reaction between
hexamethylene diamine with alkali addition and adipinic acid
chloride. It may be seen from figure 1 that the optimum con-
centration which leads to high yields in the production of
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On Some Characteristic Features of the Non-equilibrium 8§0V/20-126-6-35/67
Polycondensation :

high-molecular products is the 0.15 mol/l solution. Both rea-
gents were solutions of the same concentration. In order to
solve the problem of the effect of the ratio of the initial
substance on the molecular weight of the forming polymers a
test series was carried out in which either the one or the
other initial subatance formed an excess. In spite of large
excesses the obtained polyamides had practically no equal mo~
lecular weights (Table 1). In the case of an equilibrium poly-
condensation, in the reaction of dicarboxylic acids with dia-
mines (Fig 2) this excess produces strong effects. In this
cage, the factor which interrupts the reaction and the growth
of the chain is the formation of a polyamide film on the sepa-
ration surface of the phases through which the initial reagents
may not diffuse. An addition of butyric acid chloride to the
golution of the initial acid chloride in benzene considerably
reduces the molecular weight of the forming polyamide (Figs 3
and 4). A polymer, which has groups iacapable of reaction, at
the two ends, looses the capability of a further growth. There
are 4 figures, 1 table, and 7 references, 6 of which are Soviet.
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B004/B067T

AUTHORS: Korshak, V., V., Frunze, T. M., Kurashev, v. Vv,

TITLE: From the Field of the Heterochain Polyamides. XXIII. Poly-
condensation of the Oxide of Bis-(p—carboxyphenyl)phényl-
phosphinyldichloride With Hexamethylenediamine in the
Interface 7

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 5,
pp. 633-635 :

PEXT: .In earlier papers {Refs. 1-3) the authors studied the polyconden-
sationqof phosphorous polyamideaqwith aliphatic and aromatic diamines

in the melt. The present paper ddscribes the polycondensation of the oxide
of bis-(p-carboxyphenyl)phenylphosphinyldichloride in the interface. The
authors found that by mixing a solution of the phosphorus compound in
benzene with a solution of hexamethylenediamine and KOH in water; a poly-
amide film is formed in the interface, which may be extracted as a con-
tinuous twist. In mixing the solutions the polyamide was precipitated as
a white powder, The yleld was 72 - 92%. The relative viscosity was de-
termined at 20°C in tricresol. A figure shows the relative viscosityﬂae
Card 1/2
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From the Field of the Heterochain Polyamides. 5/190/60/002/005/001/015
XXIII. Polycondensation of the Oxide of B004/B06T
Bis-(p-carboxyphenyl)phenylphosphinyldichloride

With Hexamethylenediamine in the Interface

a function of the initial concentration of the reagents. A maximum value
of about 0.88 was attained at 0.01 mole/l. At higher concentrations vis-
cosity increased. Table 1 compares the polymers obtained in the melt
(relative viscosity = 0.42, tensile strength 530 kg/em®) with those ob-
tained in the interface (relative viscosity = 0.88;, tensilve strength

= 700 kg/cmz). Table 2 presents yields and viscosities of the polyamides
as a function of the concentration of the reagents. The viscosity decrease
with rising concentration is explained by a premature chain rupture due

to hydrolysis of the terminal acid chloride groups. There are 1 figure ,

2 tables, and 6 references: 5 Soviet, 2 US, and ! British.

ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN SSSR
(Institute of Elemental-organic Compounds of the AS USSR)

SUBMITTED: December 18, 1959
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AUTHORS: Korshak, V. V., Frunze, ?. M., Kozlov, L. V.
Klybina, A. Yu. RN ERI NP

TITLE: From the Field of Heterochain Polzamidesv.\ XXIV. Preducticn
of Mixed Polyamides in the Interface

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol., 2, No. 2, \
pp. 673-678

TEXT: The suthors of the present paper wanted to synthesize mixed poly-
amides by means of non-equilibrium polycondensation in the inderface,
and to study the influence exerted by the reactivity of the initial
substances on the composition of the polyamides. A mixture of 0.2 mola
solutions of adipyl chloride and isophthalyl chloride 1in benzene was
mixed with a 0.4 mole solution of hexamethylene diamine in aqueoud

KOH with 1000 rpm. For comparjiscn, the same polyamides were produced by
equilibrium polycondensation, by heating the initial substances %o

210 - 270 C in nitrogen current. Table 1 gives viscosity, sclubilidy 1in
formic acid, flowing point, and, on the basis of the infrared specira

card 1/3
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From tha Field of Heterochain Polyamides. S/190/60/002/005/005/015
XXIV. Production of Mixed Polyamides in the B004/BO67
Interface

gshown in Fig. 2, the degree of crystallization. While the polymer of
hexamethyleneisophthalimide is jnsoluble in formic acid, mixed pclymers

with a content of 60% isophthalic acid were completely scluble in formic ,
acid (Fig. 1). The formation of a single copolymer was proven by the

infrared spectrum. The products obtained by equilibrium polyccndensation )K//
had a higher flowing point than the products synthesized in the interfaze
(Fig. 3), and had also a higher degree of crystallizaticn. In the reacticn

of adipyl chloride and isoterephthalyl chloride with haxamethylene diamineg

in the interface, with the polymer being extracted from the interface us

a film, the individual film samples taken during the reaction showad a
perfectly homogeneous structure (Table 2) inspite of different realtivity.

The different reactivity of adipyl chloride, gebacyl chloride, and azelayl
chloride had no influence on the physical prcperties of the copolymers

with hexamethylene diamine (Table 3) obtained from varying mixtures of

these acid chlorides. The authors thank the labcratory heads c¢f their
ingtitute; I. V. Obreimov (Optical Laboratory). A. I. Kitaygerodskiy
(Laboratory for X-Ray Structural Analysis), and G. L. Slomimskly -

(Laboratory fer the Investigation of Polymers) for their investigaticns.
Card 2/3
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From the Field of Heterochain Polyamides. s/190/60/002/005/005/015
XXIV. Production of Mixed Polyamides in the BO04/B067T
Interface

L. V. Zhirova took part in the experimental work. There are 3 figures,
T tables, and O references: 6 Soviet, 2 US, and 1 British.

ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN SSSR
(Institute of Elemental-organic Compounds of the AS USSR)

SUBMITTED: January 9, 1960

Card 3/3

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0

83670

s/190/60/00z /006,002 /012
\5 g10] s 2209 BO15A064

AUTHORS: Korshak, V. V., Frunze, T. }.- Kczlev, T- V.

TITLE: On the Haterochain Polyamides ! XXV. Synthecis of Polyamides

Containing Pigerazine Radicals on the Interface
PERIODICAL: Vysokomolekulyarnyye goyedineniya. 1960, Vol. 2. No 6,

pp. B38-844 \ X
TEXT: Simple and mixed polyamides were produced from piperazine with
adipyl-, azelayl-, gebacyl-; phthalyl-. igophthalyl-, and terephthalyl
chioride, as well as from ethylene-, hexamethylene-, and nonamethylen2
amine with sebacyl chloride by the method of interface polycondensation,
and their properties investigated. The chlorides were aprlied as 0.2 ¥
solutions in benzene and the diamines as 0.2 M solutions in water
(prepared from 0.4 M solutions in KOH). The polymer yield was 30-50% -
Tables 1 and 2 give the properties of the polyamides obtained ard show
that e reductiop in length of the methylene chain <f the 2icardboxylic
acids leads to an increase in the flow temperature. Pclyamides sontaining
piperazine (except for polypiperazine terephthalamide) are better scluble

Card 1/3
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On the Heterochain Polyamides. XXV. Synthesis §/190/60,/002/006/002,/012
of Polysmides Containing Piperazine Radicals on  B015/B064
the Interface

in organic solvents than polyamidea obtained from the sams acids with
aliphatic diamines, Tables 3-5 list the propertios of the mixed polyamides
and show that a change in the piperazine content exsris a sonsiderable
influence upon flow temperature, solubility, and mechanical properties.
Flow temperature and solutility of the polyamides ohtained from piperazine
and sromatic dicarboxylic acids depends on the pesition of the zarhoxyl
grocups in the cycle. An introduction of 20 mcle% of aliphatic diamine gx/
radicals into polypiperazine sebacinamide leads tec a reduction of the flaow
temperature, A further increase in the radical content causes an increass
in flow¥ temperaturs and a reduction of the solubility of tke mixed
polyamides, Studies on the influence of the varying reactivity of the
initial diamines upon the structure and properties of the mixed polyemlides
obtained, showed ('I'able'é,u composition, scftening- and flow temparaturs,
viscosity 0.5% solutions in tricresol at 20°C), that there ere nc easentlial
ifferences in the properties of the products obtainsd. L. V. Zhirova itook
part in experimenting. There are 1 figure, 6 tables, and 7 references;
1 Soviet, 4 US, 1 German, and 1 French.
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15.4107 als02209 BO15/B064
AUTHORS: Korshak, V. V., Frunze, T. M., Kozlov, L. V.
R e e
TITLE: From the Field of the Beterochains Pol amidqé, XXVI. Mixed
Polyamides of Piperazine With Aliphatic and Aromatic

Dicarboxylic Acids 1

PERIODICAL:  Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 6,
pp. 845-850

TEXT: In continuation of an experimental series (Ref. 1) mixed polyamides\J)<
were produced by the method of the interfacial polycendensetion from ‘
piperazine and adipyl-, azelayl-, phthalyl-, isophthalyl-; and terephthalyl
chloride. The chlorides were used as 0.2 M solutions in benzene and

piperazine as 0.2 M solution in water (produced from 0.4 M solution in

KOH). For the copolymers obtained, the specific viscosity of a 0.5¢

solution was determined in 95% 32804 at 20°C, as well as the flow tempera-

ture and solubility in orgeanic solvents (results on Tables 1-3). The
{ntroduction of the allphatic dicarboxylic acid radicals intc ths poliy-
amide reduced essentially the flow temperature of the polymer. The
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Aliphatic and Aromatic Dicarboxylic Acids

pusition of the carboxyl groups in the radical of the aromatic dicarboxylie

acids in the mixed polyamides has the usual effect upon the flew tempera -

ture; i.e. the mixed polyamides with o paraphenyl cycle have the highesgt

flow temperature. The polyamides obtained from piperazins are in organic /X{
\

mixed polyamides obtained from Piperazine, and azelayl- ththalyl. ans
isophthalyl chloride dissolve best in polar organic solvents L.V.Zhirovs
tcok part in eéxperimenting. There are 1 figure, 3 tatles, and 3 rifarénces ¢
1 Soviet and 2 Us. '

ASSOCIATION:s Institut elementoorganicheskikh 3o0yedineniy A¥ SSSR
anstitugg/nf Elemental-organic Compounds ~f the 45 Ussa)

SUBMITTED: February 1, 1960
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KORSHAK, V.V,; FRUNZE, T.M.; LU I-HAN* [Lu I-nan]

Heterochain polyamides. Part 27: Sypthesis of mixed polyamides
from homopolyamides. Vysokom.soed. 2 no0.7:984-988 J1 1'60.
(MIRA 13°B)
1. Institut elementoorganicheskikh soyedineniy AN SSSR.
(Polyamides)
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AUTHORS: Korshak, V. V., Frunze‘ T. M'i Iu I-nan'

TITLE: On Heterochain Polyamides. XXVII. The Production of Mixed
Polyamides From Homopolyamides

PERIODICALs Vysokomolekulyarnyye soyedineniya, 1960, Vol, 2, No. 7,
pp. 964~-988

TEXT: The formation kinetics of mixed polyamides by copolycondensation ;
of two or more initial substances was investigated by V. M. Kharitonov \x
and two of the authors (Ref. 4). It was the purpose of the present paper

to investigate the reaction course with time of the production of a series

of mixed polyamides from the homogeneous polyamides concerned. Table 1

gives the properties of the initial homopolymers which were produced by
polycondensation of hexamethylene diamine salts with adipic, azelaic, or
sebacic acids in the melt, and alsc by polymerization of ¢£~caprolactam

in the presence of 2% hexamethylene diammonium adipate (AH salt). The

melting points and specific viscosity of 0.5% solutions of mixed polyamides

in cresol at 20°C and the mechanical properties of some of the polymers
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On Heterochain Polyamides. XXVII. The Production §/190/60/002/007/001/017 '
of Mixed Polyamides From Homopolyamides BO20/BOS2

were determined, X-ray pictures were taken and thermomechanical curves
were plotted. Some of the data obtained are given in Tables 2 and 3.
Heating of the polyamide melts changes their flowing point and the vis~
cosity of their solutions. Fig. 1 shows that the specific viscosity of

the solutions and the molecular weight of the polymers are increased by
heating. Table 3 gives some mechanical properties of the polyamides in the
system polyhexamethylene adipamide - poly-&-capronamide. The data of this
table and Fig. 2 show that the tenacity of the polyamides decreases with
the time of heating, i.e., the development of block and mixed polymers
caugses a reduction of their tenacity, whereas the elongation at break is
increased, Fig. 3 shows the shift of the flow point due to heating: it
becomes lower as the time of heating is increased. Fig. 4 gives the

change in the reaction mass composition caused by heating. It was observed
that the block polymer for a comparatively long period is the chief con-
stituent of the reaction mass. There are 4 figures, 3 tables, and

8 references: 6 Soviet, 1 German, and 1 British.
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Heterochain polyamides. Part 28: Significance of acceptors of
hydrochloric acid in the synthesis of polyamides by interfacial
polycondensation. Vysokom, soedy3 no,2:205-207 F 161,
(MIRA 14:5)
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Heterochain polyamides, FPart 29: Significance of the hydrolysis
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Korshak, Vasiliy Vladimirovich, and Tat'yana Mikhaylovna-Frunze

Sinteticheskiye geterothpnyye poliamidy (Synthetic Hetero-
Chain Polyamides). Moscow, Izd-vo AN SSSR, 1962. 523 p.

Errata slip inserted. 5000 coples printed.

Sponsoring Agenciz Akademiya nauk SSSR. Institut elementoor-
ganicheskikh soyedineniy.

Resp. Ed.: S. R. Rafikov, Doctor of Chemical Sclences; Eds.:
V. M. Zhulin and I. P. Loakutova; Tech. Ed.: S. @. Tikhomirova.

PURPOSE: This book 1s intended for geientific research workers,
students and teachers at gchools of hilgher technical education,
and technicians 1n the synthetic fiber, paint, plastics, and
other industries which produce or utilize polyamides.

COVERAGE: The monograph glves a comprehensive summary of the
1iterature through 1959, and a selection of the more interesting
materials published in 1960, on the chemistry and physics of
hetero-chain pclyamides. Types of polyamides, polymerization,
the mechanics of polycondensation, and the chemical and physical
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duction of polyamides are discussed.
References are given following each chapter (Chs. VII and VIIl
each have 8 bibliography of over 700 1tema). Altogether

aboes 40C Soviet and 1500 non-Soviet authors are cited. No

'personallties are mentioned.

properties and the pro
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H

PHASE I BOOK EXPLOITATION SOV/6034

Konrurentsiyu po khimii { primeneniyu fosfororganicheskikh soyedlneniy. 2d,
Kazan', 1959. l

Khimiya { primeneniye fosfororganicheskikh soyedinenty; trudy (Chcmistry
jand Use of Organophoaphorus Compounds; Conference Transactions) Moscow,
iIzd -vo AN SSSR, 1962, 630 p. Errata slip inserted, 2800 coples printed,

]

Sponsoring Agency: Akademiya nauk SSSR. Kazanskiy filial,

" Resp, Ed.: A, Ye, Arbuzov, Academician; Ed, of Publishing House: L. S.

APPROVED FOR RELEASE: 06/13/2000

Povarov Tech, Ed,: S. G. Tikhomirova.

PURPOSE: This collection of conference transactions is intended for chemists,
process engineers, physiologists, pharmac(eta physicians, veterinarians,
and agricultural scientists,

f

OVERAGE; 'I’he transactions lnélude the full texts of most of tho scientific
papng.{xreaented at the Second] Conference on the Cremistry and Use of

i .
i
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Chemistry and the Use of Organophosphorus {Cont,) SOV/6034

Organophosphorus Compounds held at Kazan' from 2 Nov through 1 Dec 1859. . !
The material is divided into three sections: Chemistry, containing 67 arti-
cles; Physiological Activity of Organophosphorus Compounds, containing 26
articles; and Plant Protection, containing 12 articles, The reports refiect

the strong interest of Soviet scientists in the chemistry and application of
organophosphorus compounds, References accompany individual reports.

Short summaries of some of the listed reports have been made and are given
below,

TABLE OF CONTENTS:[Abridged]:
Introduction (Academician A, Ye, Arbuzov)

TRANSACTIONS OF THE CHEMISTRY SECTION

Gefter, Ye. L. [NII plastmass (Scientific Research Institute of Plastics,

Moacow]. Some Prospects for the Industrial Use of Organophosphorus
~ Compounds
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Korshak, v, V., T. M, Frunze, v, V. Kurashev, and L. V. Kozlov
[Institute of Orgnnoelemental Compounds], Synthesis of Some Phos-
phorus-Containing Dicarboxylic Acids and Derivation of Polyamides
Based on Such Acids
Phosphorus-containing dicarboxylic acids have been obtained by
Synthesis and used for the preparation of polyamides, The effect
of the phosphorus and the Structure of the acids on the properties
of the polyamides has been studied,

Kolesnikov, G, S., Ye, F, Rodicnova, ang L, S, Fedorova [Institute
of Organoelemental Compounds], Synthesis, Polymerization, and Co-

polymerization of Esters of
The authors obtained este i i d demonstrated
that these esters are zation and co-
polymeri Polymers and co-
s of vinylphosphonjc acid have
erties determined.

255
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AUTHORS; Korshak, v, Ve, Vinogradova, g, V., Frunze, 7. M., Kozlov,
« V., Wu Pang-yiian :
TIYLE: Heterochain polymers. XL. Synthegis of polyamide esters by

interfacial polycondensation
PERIODICAL: Vysokomolekulyarnyye 8oyedineniya, v. 4, no. 10, 1962,
1457-1462 )

—

TEXT: A comparison is made between the properties of polycondengateg
obtained by interfacial polycondensation (iC) and equilibriug poly-
condensation (eC) of gebacigc chloride (1), diane(4,4‘—dihydroxy-dipheny1
propane) (II), and hexamethylene diamine (III). ‘Interfacial polycondensga-
tion was achieved by mixing 0.2 N alkaline solutions of II and III with

I dissolved in hexane, and ec was brought about by heating the component
mixture firgt in N, and then in vacuo, the ratio f - 17 . III being varied

between 1 ; 1 ! 0and 1 ;: 0 ; 1, Homopolymers could be separated from
opolymer I + III is insoluble in

06/13/2000 CIA-RDP86-00513R000513820011-0"
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‘ . 5[190/62/004/010/001/010
Heterochain ‘pblymers +  XL.: byt B101/B186

p-xylene, whereas homopolyb%x I + ITI i3 soluble 1g p-xylene. The nitrogen
content of the reaction pro&uct soluble in p-xyle 4 confirned the forma-
tion of a polyamide ester.> The dlfferencesobaervud between the products
obtained by iC and eC are that the product from eC, containing less than
40/ 111, was better goluble'in p-xylene than product from iC containing
the same amount of III, whereas the eC products containing more than

AQj5 I1II were pot as easily soluble as the comparable iC products.
Furthermore, the softening points of iC products containing less than

40/ III were lower than those of the corresponding el products. The
thermomechanical curves of the iC products were flatter.. At a component
ratio of 1 ; 0.% : 0.5, the nitrogen contents in the insoluble part of
the polymer obtained by iC and eC were ~ 8.7% and ~ 4.2%, respectively,
that in the soluble part being ~1.9% in iC and ~“3.6% in eC. Conclusion:
I diffuses from the organic into the aqueous phase owing to hydrolysis
during iC; III diffuses into the organic phase more readily than II.
llence, the polymer formed from the orgunic phase should contain amide
units, and the product formed from the aqueous phase and should be
enriched with ester units. " This was confirmed by iC when the mixture was
stirred at varying speeds.i¢ At a ratio of 6 : 5 :-1 and at 1000 rpm, the
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8/190/62/004/010/001 /010
Heterochain polymers. XL. ... B101/B186

polymer had a nitrogen content of 7.02% and a softening point of 194°c,
at 6000 rpm, the nitrogen content wag 2.07% and the softening point wag
47°C. At a ratio 1 ; 1 ; 1, a polymer containing ~8.%} nitrogen was
obtained in both cases. Hence, III has a greater reactivity than II.
There are 2 figures and 3 tables. The English-language reference is:
W. M. Eareckson, J. Polymer Seci., 40, 399, 1959. . .

ASSOCIATION: Ingtitut elementoorganicheskikh soyedineniy AN SSSR
(Institute of Elemental Organic Compounds AS USSR)

SUBMITTED: May 19, 1961
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KORSHAK, V.V.; VINOGRADOVA, S.V,; FRUNZE, T.M,; GRIBOVA, I.A,;
ZHDANOV, A.A,; MOZGOVA, K.K.; KRONGAUZ, Ye.S,, red,izd-va;
TIKHOMIROVA, S.G, s tekhn,red,

[Chemiatry and technology of synthetic macromolecular compouncs,
Heterocyclic ocompounds] . ia 1 tekhnologiia sinteticheskikh
vysokemolekuliarnykh soedinenii, faterotsepnye soedineniia;
Moskva, Izd-vo Aked.nauk SSSR, 1961, 721 p, (Itogi nauki:
Khimicheskie nauki, no,7) | (MIRA 14:11)

1. Chlen~Rorrespondent AN SSSR (for Korshak),
(Macromolecular compounds )
(Heterocyclic compounds)
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Role of acid chloride hydrolysis of = meo alophatic and arommtic dican-
boxylic acids in the process of interfacial polycondensation, Izv,

AN SS5SR.0td.khim,pavk no,10:1807-1813 0 262, (MIRA 15:10)
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Heterochain polyamides... B101/3144

than that of II. In the polycondensation of AC with diamines the following

were determined: the initial ratio K1 of the diamines, the ratio K2 of

the diamines in the copolymer, and a = K2/K1. The following values were

found:t K, = 1/11 K, = /11  « K, = 1/111 K, = 1/I111  «
4 0.54 0.14 4 2.03 0.51
1.50 0.41 0.27 1.50 0.613 0.41 v
1.00 0.15 0.15 1.00 0.32 0.48
0.67 0.18 0.27 0.67 0.32 0.48
Q.25 Q.00 0.00 0.25 0.075 0.30
ﬂmean = 0.17 0041

The polymers had a higher content of II or III, respectively, than would
correspond to the initial ratio. After prolonged polycondensation of AC
with I and II, the I content in the polymer increased owing to exhaustion
of the diamine mixture with respect to II, which had the principal share in
the early reaction stage. The system of SC behaved similarly with III and
IV. These results are explained by the different rates of diffusion of
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AUTHORS: Korshak, V. V., Frunze, T. M., Krasnyanskaya, E. A.

TITLE: Heterochain polyamides. XXXI. Effect of the cyclizing
. capacity of monomers on the polymer chain termination process

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 12, 1962,
1761-1769 ' ~

TEXT: The peculiarities of the polycondensation of succinic acid (I) with . -
hexamethylene diamine (II) were studied. Hexamethylene disuccinimide (111),
m.p. 117-118°C, which has not hitherto been described, was synthesized

by reaction of 2 moles I with 1 mole II at 200-210°C, or by reaction of the
neutral hexamethylene diamine succinate with 1 mole I at 160°C. Poly-
hexamethylene diamine succinamide (1v), m.p. 275-280°C, molecular weight
1500~3100, was obtained by reaction of hexamethylene diamine succinate with ‘f
I at 220°C, or by reaction of III with II ut 160-210°C, or by interfacial v
polycondensation of succinyl chloride, dissolved in benzene, with aqueous
alkaline solution of I1. Heating of IV to 280°C and above does not yield
polymers of a higher molecular weight, but leads .to thermal degradation

v . i .
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Heterochain polyamides, #XXI. Effect... B101/B186

with liberation of II. 4 wax-like red substance #1th m.p. 130°C is formed.
This is-explained by chain termination o¥ing to formation of succinimide
rings at the end of the macromolecule, First the linear polyamide chain
breaks, and forms succinimide and aming end-groups; then cyelization occurg
with liberation of iI, This "eycloimide effect" wag confirmed by the fact
that the IR spectrum of IV showed the 17680 and 1690 cm~! bands of the
succinimide ring besides the 1690 and 1550 cm-1 bands of the amido groups,
Moreover, the content of titrimetrically determinable carboxyl end-groups
in the polyamide was, owing to the cyclization, lower than the content of
amino end-groups, ard the content of COOH groups decreased further with an
excess of I, With equimolecular ratio of I and II, the polyamide containegd
50% amino end-groups, 5.6% carboxyl groups, and 44.4% cyelic (succinimide)
end-groups, whereas the values were 2%, 2%, % respectively, with an
80/ excess of I. The succinimide ring is not stable; it opens on heating,
and a linear polyamide is formed. Such formations of five- and gix-
membered rings are assumed to be a frequent cause of chain termination in
the Polycondensation of dicarboxylic acids with diamines. It occurs in the
polycondensation of suceinic and glutaric acid both with hexamethylene
diamine and with ethylene diamine and trimethylene diamine. It probably

1-0"
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R00051382001



TRy G ot mi b
T N T =

M -

CIA-RDP86-00513R00051382700;|..:!.-0

"APPROVED FOR RELEASE: 06/13/2000

/

"~ 8/190 62/004/012/001/015
Heterochain polyamides. XXXI. Effect.., B101/B186

also affects the Polycondensation of adipic acid with diamines, including
tetramethylene diamine. There are 2 figures and 3 tables.
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Heterochain polyamides. Report No. 33: Fo
. . rmation of mixed
polyamides at the interface mixtures of various acid °

chlorides, Izv, AN SSSR Otd, khim, nauk no,12:2226~2235 D 162,
(MIRA 16:1)
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(Condensation products(Chenistry))
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Preparation of polymers by polycyclization reaction, Report,
No.3s Properties of polybenzimidazole obtained from 3,3-diamino-
benzidine and diphenyl ester of sebagic acid, Izv, AN SSSR, Ser.
khim, no,11;2019-2023 N 63, (MIRA 17:1)
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B aumor: Korshak, V. V.; Frunte, T. M.; Kurashev, V. V.; Kotrelev. o. 7. G |

: , ?E—"_—‘ el -
TITIE: Heterochain polyamides. 34, Byntbesie of polyemides Vith active o

!
!
’{

+ functionel groups in macromolecules } I
SOURCE:  Vy*sokomolekulyarmy¥ye soyedineniys, v. 5, no, 7, 1963, 979-985 o ;
: : : . i
{

i

|

|

TOPIC ‘TAGS: rolyamides, polycondensation, 1n';érréc1al Polycondensation s
| macromolecules, functional groups :

A L T WS AL B

i
!
i
|
i : : .
‘ f ABSTRACT: ' Btudies were conducted on the polycondensatson x-eaction of 1,3~
i ddaminopropane-2-01YDAFO) vith gaba cds vell as with sebacyl and tere- ;

| phthalyl chiorides, \The polyamide obteined bb heating a mixture of DAPO with

i

|

!

1

{

|

i sebacie acid for one hour at not over 200C yielded a product of lov molecular
velght Any further increase in temperature or heating time resulted in the
formation of a tridimensional, nonfusable, brittle mass, soluble only in
sulfuric acid. On the other hand, interfacial Polycondensation of DAPO with :

; sebacyl or terephthalyl chlorides in a water-benzene system produced cresol- i

! soludle polymers of substantially higher viscosity, the optimum concentration i

i
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| of DAPO being 0.25 Molar. An excess of DAPO 15 needed, since 1t acts as an -

; acceptor for the hydrogen chloride formed during the reaction, The optimel yield
| of the polymer amounted to 80%, as against §3% where sody hydroxide was used

; as acceptor. Mixed polyamides vere Produced by reacting DAPO with sebacyl
4
{

chloride end hexamethylenediamine. Here » %00, the use of sbdiwm hydroxide
resulted in products of a higher melting point and lower solubility. Orig. art.
.has: 6 diagrams and 3 tables. : , :
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Heterochain polyamides. Part 35s Change in the rate of interfacial
condensation and of fractional composition of

polyhexamethyleneadipamide, Vysokom.soed. 5 nd,8:1130-1134 Ag
163, (MIRA 16:9)
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Organophosphorus polyamides based on me thy1di-~(m- aminophenyl)phos-
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Reactions involjved in the formation of polybenzimidazoles,
Dok1.AN SSSR 149 n0,1s104~106 Mr '63, (MIRA 1632)
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2, Chlen-korrespondent AN SSSR (for Korshak).
: (Benzinidazole) (Polymerisation)
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"AUTHORS: Korshak, Vs Ve; Frunze,yy’lft)_dlj_.; Izy¥neyov, A« Aej; Shishkina, T+ Ne "
'TITLE: Synthesis of polymers by the polycyclization reaction, L. Synthesis of |
imixed polyamidobernzimidazoles from 3,3'-diaminobenzidine, hexamethylenediamine, and
;diphemrlsebacate

;SOURCE= Vy#tsokomolekulyarnystye soyedineniya, v. 6, no. 5, 196k, 901-905

.TOPIC TAGS: polymer polycyclization reaction, mixed polyamidobenzimidazole,
xdiammobenzidine hexamethylenediamine diphenylsebacate, polyamidization reaction

!ABSTRACT: The polycondensation of 3,3'-diaminobenzidine (DAB), hexamethylene~
’diamine (HMD) and diphenylsebacate (DPS) was conducted in a current of nitrogen, '
;and the products were heated in a 1 mm vacuum and a 10 vacuume The properties of !
{the obtained mixed polyamidobenzimidazoles varied, depending on the ratio of the f"
iissuing materials, the temperature, and the duration of the polymerisation nuctim,'
'but all of thaem contained blocks of the structure:

1
Lc«d 1/3 j ,
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!in their macromolecules. The yleld of the copolymers was large and represented
‘dark-brown, glassy material fully soluble in cold tricresol., It was found that at
la l<hour polycondensation at 250G the adjusted viscosity of 0.5% solution of the )
ipolymer (in formic acid) was 1.74, while ab 270C it was 2.34s An additional 2 hours -
'of reaction time in deep vacuum raised the adjusted viscosities of the same samples)

lto k.30 and 6.30 respectively. The obtainad copolymers wore of a medium !/
i crystalline state, their crystallinity increasing with a higher percentage of HMD.
'The softening temperature of the polymer depended on its composition, with a mini- ;
‘mum oceuring at 164C and at a DABIHMD ratio of 0.2:0.8+ The crystalline structure b
‘was determined at the Laboratory of Xeray Analysis of the Institute of Elementoe ! -
organic Compounds, and the thermomschanical properties were dotormined in the o
Laborotory of Folymar Investigations of the same Institutcs Orige. orte hass 3 -
.tables, L charts, and i formulag. :

-y e
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AUTHOR: Korshak, V., V.; Frunze, T, M.; Kurashev, V, V. !
;Lopattna, Ge Po e e

" TITLE:- Synthesis of certain polybenzimidazoles with a single or
‘mixed single component, and study of thefir properties .

jSOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no, 7, 1964,
+1251-1255 . _

I TOPIC TAGCS: copolymer, polybenzimidazole, Lnfusible copolymer,
;insoluble copolymer, heat resistant copolymer .

[ ABSTRACT: New polybenzimidazoles with a sinpgle or mixed second
: P component. have been ‘synthesized, and their properties have been
‘i studled, These organic copolymers have an unusually high heat re- ,
. -slstance. Polybenzimidazoles with a single second component were

- prepared by polycondensation of 3,3'-d{aminobenzidine (DAB) with
;diphenyl esters of isophthalic acid, terephthalic actd,or bis(p~-
‘carboxyphenyl)methylphosphine, The first two polybenzimidazoles L
iproved to.be infusible and insoluble, The P-containing polybtenzimidazole

‘v'. ¢
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iis also infusible, but dissolves in formic and sulfurfe acids. An
‘attempc to synthesi{ize an F-containing copolymer by polycondensat{on
fof DAB with the diphenyl egter of perfluorocerephchallc acid fafled
‘as 4 result of the decomposition of the pPolycondensat{ion product,
iThe thermomechantcal curves of the s

‘in Fig.la of the Enclosurg,

fc acids, 2), sebacic and {sophthalic
ephthalic acids. The thermomechanical
Polybenzimidazolas
- containing ble and are
solubleonly with difficulety; their solubility depends on the compo-
sition of the inftial nixture, ‘Polybenzimidazoles containing both
aromatic and aliphatic,groups exhibit a bdtter aolubility, which in~ |

Creages with an increase in aliphatiec component content, Orig, art,
has: 1 figure and 4 tables, . . v .
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ENCLOSURE; 01

Fig. 1, Thermomechanical properties of:
a) polybenzimidazoles prepared from 3,3'«
diaminobenzidine and diphenyl esters of

nd terephthalic (2) actids

phenyl)methylphosphine oX=]
ide (3); b) polybcnzimldazolcs, prepared
from 3,3'-diaminobcnz£d£ne and diphenyl eg-
ters of sebacic and terephthalic acidse

1 -1,0:0,0; 2 - 0.8:0,2;
7 - 0.0!1.0-
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Thermal stability of some homogeneous and mixed

y polybenz imidazoles
studied by the differential thermal analysis method, Vysokcm.soed
6 10.8:1394-1397 Ag 164, (MIRA 17:10)
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Polikarpoy, Yu. M.7 Hu, Ch'MF=MeTT Kabachall. Mo roveds r_.g_a,g g

-TITLE: Syntheafs of certain phosphorus-containing monomera ]

i SOURCE: AN SSSR. Institut neftekhimiche
x (The synthesis and properties of monom

gkogo sinteza, Sintez { svoystva monométov
ers). Moscow, Izd-vo Nauka, 1864, 63-66

.. » TOPIC TAGS: polyamide, aromatic dicarboxylic actd, aroma vy
LA compound, polycondensation, aliphatic diami?e. phosp'hme degga(g:?m o organophoaphor!ﬁ :
[ ABSTRACT: The authors synthesfred a geries of phogphorug- nal : .
i7", ers of the type of aromatic dicarboxylic acids er atx)n!nepa. eltsg.c&iﬁgggab;?xmtl arggnom.-,:
- n;iemy’:ldb(m-carboxyphenyl)—phoapbina and of phenyl- and methyldi~{m-amino henyl)~ L

.. pfosp ne. The monomers were then utilized for the synthesis of pol ded*by the methods ©
:ai egx;labrmm and inter-phage polycendensation. A large number o%des were ob- .
lnen oenl:1 the phosphorus-coutaining dicarboxylic actds with aliphatic and aromatio dfam= .
. Ansma.s w1 as from the phosphorus-containing diamines with certain dicarboxylic acids.
S AL © polyamides were capeble of fiber- and film-formation. In their mechenfeal prop~ -
- erties, the polyamide_a were comparable to polymers of the type of polyhexamethylenodizmine -
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Synthesis and properties of some homogeneous and mixed poly-
benzimidazoles. Vysokom. soed. 6 no,7:1251-1255 J1 "6,
(MIRR 18:2)
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TITLE: Some properties of-gg}ybenzimidazoles?r

-

B

46, and insert facing p. 844 ,

SOURCE: AN SSSR. Doklady, v. 159, no. 4, 1964, 843-8

TOPIC TAGS: polybenzimidazole,

heat resistant polymer, organic semiconductor,
semiconductor polymer )

- ABSTRACT: The results of a comparative 1nvesﬁigation of the structure ,and proper~

ties of polymers obtained by polycondensation7of 3.3'—d1aminobenzid1ne7and diphenyl '
esters of terephthaiic‘lot isophthalic acids are reported. The polycondensation was

conducted under vacuuuhat up to 380C for 3 1/2 hr.W}’olybepzimid,az,oles,,uLth__the,,A-A_ -
- structure — — T T : : '
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were obtained. The polymers had high thgxmglm§g§hégigyf‘i.e., basic changes 1n
the elemental composition of both polymers reok place at 550¢ along with » consid-
2rable increase in the evolution of velatile Products; they also lave seaiconduct— - T
ing properties displaying a negative temperature coefficient of resistivity, Poly- - S
uer I differs from Polymer IL in that {t has a Somewhat higher thermai stabllity k
&nd a crystalline structure. The ®ray diffraction patterns, taken at elevated _
temperatures, indicate that at up to 500C the fnftial Structure of polymers {crys~ ~

talline in Polymer I and amorphous in Polymer II) remiins intact, The IR spectra R
at up to 500C indicate, by retainlngvall basic absorption bands, that the molecular ) S
chains are preserved. The extensive changes taking place in the x-ray diffraction RS
patterns and IR spectra at up to BOOC indicate 3 complete change in the inftial .
Structure accompanied by the progresaive inclusfon of flar layers of aromatically
bound carbon. It appears that the imidazole groups undergo thermal destruction
and crosslinking of molecular chaing before the phenylene groups do. Orig. art,
has: 2 formulas, 3 figures, and 1 table. T

vy
i
i
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- TITLE: Investigation of the thermal stability of some homogeneous and mixed polyben=
zimidazoles by the method of differential thermal analysis

SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 8, 1964, 1394-1397

H W e e oa

. TOPIC TAGS: thermal stability, polybenzimidazole, differential thermal analysis, mixed
! polymer, thermogram R

{

| ABSTRACT: Using the gravimetric method described in an earlier paper, the authors

. investigated the thermal stability of ten polybenzimidazoles prepared from 3, 3'~diamino-

benzidine and the diphenylesters of either bis- (p-carboxyphenyl) methylphosphine oxide or

terephthalic, isophthalic and sebacic acid. The welght loss of the polymers, heated in 8,

. stream of nitrogen to 550, 600 and 650C, the temperaiure of incipient decomposition and

.- the temperature of steep weight loss are tabulated . As shown by Fig. 1, in the Enclosupe,

© all these polymers, especially those of homogeneous composition, exhibited a high degree of

| thermal resistance, showing the first signs of decomposition at temperatures between 400
. and 520C. The relationships between thermal behavior and polymer composition are

. ar @/3

R T T T,
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2104-2106

TOFPIC TAGS: polyesterification, polycyclizetion, copolymer, mixed:
copolymer - : : ‘

ABSTRACT: Polyesterification and polycyclization have been ‘used 5i-

nultaneously for the preparation of poly(benzimidazole ester) (I) and
poly{benzimidazole amide) (II).V Copolymer I

- N N -
. .._Q/ >_ \I(\,_(cu.).co0(mt.).ocomu.;, -1 ..
N

1IN / NH ~in

e T

vas.syntheaized from 3,3'-diaminobenzidine, 1,6-hexanediol, and di-
phenyl sebacate under conditions described in an earlier study
Cord 1/3 :
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(Vysokomolekulyarnyye soyedineniya, no. 5, 1964, 901-905). Copo-
lyme2r I is & yellowish-green glassy amorphous product, insoluble in

& number of organic solvents and partly soluble in hot concentrated
sulfuric acid, Its structure vas confirmed by elemental analysis.
Copolymers II were synthesized from bis(3,k-diaminophenyl)methenc,
1,6-hexanediamine, and diphenyl sebacate. Copolymers II are dark-brown
glassy products, X-ray patterns indicate that the degree of crystal-
linity of copolymers II increases with an increase in the polyanide
content. Elemental analysis indicates that the chains of copolymer II
contain imidazole, emide, and amine groups. The thermomechanical
curves of copolymers I and II are given in Fig. 1  of the Enclosure.
Orig. art., has: 2 figures.
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Fig. 1. ZIhermomechanical curves of copolymers I and IX

1 - Poly(benzimidazole ester), prepared from 3,3'-diami~-
nobenzidine, 1,6-hexanediol, and sebacic acid in a 1/1/2
ratio; 2, 3, b, 5 - poly(benzimidazole amide) prepared
from bis(3,h-diaminophenyl)methane,'1,6-hexanediamine,
and diphenyl sebacate; tctramine/diamine ratios:

2 -0.2/0.8; 3 -0.4/0.6; 4 - 0.6/0.4; 5 - 0.8/0.2.
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TITLE: Investigation of the ultraviolet sl;ectra of cartain naew polybenainidazoles7
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%TOPIC TAGS: spectrum analysis, ultraviolat absorption, ultraviolat spactrum,
‘benzinidazole

ABSTRACT The ultraviolet spectra of certain new polybenzimidazoles containing
xreSLdues of aromatic and aliphatic dicarbonic acids and the UV- -spectra of standard
' compounds of them were investigated, The solvents used included water, methanol,
.ethanol, and sulfuric acid. Orig. art. has: 1 table, 3 figures.
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TITLE:s A method of obfatnlng styrene~ -captolactam‘_copolymen.q
Class 39, No., 169782 2
N oo sty

SOURCE: Byulleten' izobretenty 1 tovarnykh znakov, no, 7, 1965, 102

PIC TAGST :copolymet,'oCyre'na ‘caprolactam copolymer, polyﬁ_ertzatiéé o
ta ' B

O
atalyastycaprolactam

—T
c

ABSTRACT: This method of forming copolymers of €-caprolactam and
copolymerfzation of th

presence of N-acryloylcaprolactan

€~caprolactam as ‘solvent, and the use of anionic

nixture of anfonic and frae radical catalysts,

properties, A
catalyst, contain
t:dsed as the anionic catalyst,
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TITLE: Graft copolymerizationZOf stzgene7with epsilon-caprolactmn;7
in bulk ~ :

SOURCE: AN 8SSR., Izvestiya. Seriya khimicheskaya, no. 10, 1965,
11860-1866

TOPIC TAGS: copolymerization, polymerization rate, polymerization
kinetics, block copolymer, radical polymerization, catalytic
rolymerization ‘

ABSTRACT: Two stage graft copolymerization of epsilon~caprolactam with
{styrene to form copolymers contalning 5-50% styrene was studied,
Radical copolymerization of styrene with N-methacryloylcaprolactam in
epsilon-caprolactam solution to form the macromolecular initiamtor is
effected in the first stage. Epsilon-caprolactam ig grafted onto the
macromoleocular initiator in the second stage upon addition of
sodium~-caprolactam as the second component of the catalyst system, In
order to increase the amount of styrene in the graft copolymer the
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TOPIC TAGS: benzimidazole, methane

ABSTRACT: - Polybenzimidazcles were synthesized from 3,3',4,4'-t

mothane 'ﬁnd digu;onxl astors of adipicfsebacic, iaophthalic , and terephthalic

—aclds, The mothed of synthesis was céscribved by A, A, Izynoyov, V. V, Korshak, . '
T. M. Frunze, and V, V, Kurashev (Izv. AN SSSR, Ser. khimich., 1963, 1828) :
These polybenzimidazolea dissolve on heating in tricresol and dimethyl-formamide, !
“and are especially soluble in glacial acetic acid and benzyl alecohol., The intro- .
duction of the methylene group betweon the benzimidazole rings leads to an in- :
- | crease in solubility of the polybenzimidazoles, The thermal atability remalins

t. practically unchanged., Thase polybenazimidazolea, containing aliphatic links,

i have greater sclubility than polybenzimidazoles containing aromatic acid groups,
. Orig. art, has: 1 figure and J tablea.
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TOPIC TAGS: benzimidazole, phosphorus, boron, oxygen, polymar property

iy
o = v hie

-{ ABSTRACT: - The. authors' puvpose in making this synthesis was to obtain such i
| polyborzimidazoles with hetercatoms in the principal chain in order to study the .
" elfect of thesc atoms on the preperties of the polybenzimidazoles, They began

with 3,3'-diaminobenzidins, 3,3k, it ~tetraaminodiphenylnst hane, L, L' dicarboxyd: -
phonyloxide, diphenyl ester, and bis-{n~carboxyphenyl) methylphosphine oxide, in
addition to 1,h-phenylenediboric acid tetrabubyl ester. The polymers were

obtained by heating these initial reagents ons-half hour at 220-260C, then for &

hours with gradaal increase in temperature from 260 to J20-350C and at a residusl
prussure of 1073 mm, Studies were then made of the vigcosity, x-ray powder o
photographs, softendng temperature under o lgyer of paraffin, solubility in verious
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solvents, and thermal stability, The data are tabulated in the paper. The authors
show that all the synthesizec polywors are highly stable thsrnally end ere more
scluble than similar polybsnzimidazcles not contalimdng euch hetercatoms. Orig.
art, has: 2 tables,

ASSCGIATION: Institut elemontoorganicheskikh soyedineaiy AN SSSR (Imstitute of
Hetero-Organic Compourds, AN SSSR)

SUBMITTEDt 17Apréh BE&L: 00 SUB CODE: 0€, GO

O REF SOV: 006 OTHER: 094

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0"



"APPROVED FOR REL-E_I\'S'E:‘ 96/13/2000 CIA-RDP86-00513R000513820011-0

L 62618-05 EFA(s J=2/EAT (m)/EPE (¢ )/EWP(3)/T __ Po=d/Pr—a/Ps=4/Pt=1 . uw/aa_,_,,_.__'.- L
ACCESSION NR: AP5018425 UR/0190/65/007/007/1147/1153
- 678.01:53+678.67 1_/9 '

AUTHOR: Kasatochkin, V. I.; Korshek, V. V.; Kurashev, V. V.; Scutkina; Z. s.,;..g..'g ,
- |Frunze, T. M.; Khrenkova, T. M. ( ; o
AT R L e LA \ é'

TITLE: Study of the structure end thermal stability of certain polybenzimidazoles

" |SOURCE! Vysokomolekulyarnyye soyedineniya, v. T, no. T, 1965, 1147-1153
‘ 4

resistant polymer

thermal stability, and electrical properties of polybenzimidazoles prepared from
3, 3'-disminobenzidine end terephthalic scid (polymer I) or isophthalic ecid (poly-~
mer II):

—.—-“.F....« et o e vt + e Mobrmem o e .-
. ' .

. , \ ' :
TOPIC TAGS: polybenzimidazole, orgenic semiconductor, gemiconducting polymer, heat:

ABSTRACT: A compb.fative study hes been mede of the chemical structure, morphology, |’ '

o] u?«f‘ A e o
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The polzmers were prepared by heating the reactants for 3—5 hr to 380C at

4 x 107¢ mm Hg with subsequent heet treatment ‘of the products et 450—800C. It waa
found that the polymers had high thermal stability, with decomposition setting in
only at above 550C, Polymer I was more thermelly steble than polymer II. Both
polymers were high-ohmic semiconductors. For exemple, polymers I end II, nonheet- -
treated or heat-treatéd et up to 600C, hed resistivities of the order of -~

+ 11013-108 ohm.cm and activation energies for conduction from 1.2 to 0.56 ev. Un-

" |1ike polymer IX, polymer I shoved a significent change in structure and electrical -
properties only at tempereatures above S00C. Orig. art. has: L figures, 2 tables,
land 2 formules. . - [sM] |
|

— .,_~..\
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| TITLE: Syntheais of graft copolvie

t .

! g copolymerar‘ of atyren'é vith E-caprolactam in bulk g
i

 SOURCE

f t Plasticheskiye massy, nos 12, 1965, 3-6

copqumex.‘ization, catalytic Polymerization

g =caprolactam
bengoyl ‘peroxide), '1'h; solution,

! : 5 second
The graft copolymer has the a‘mot:mtﬂtage is
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thermostable soluble polymers,
Byulloten! izob&atenﬁy i tovarnykh znakov, no, 22, 1965, 58
\

Presents a method for obtaining thermostable soluble
"{ polymers by po condenaation’l of aromatic and aliphatio es

increage the variety of thermostable soluble polymers, 3,3,
4,4’tetrminodig&loxide"is used as the tetramine,

-/

Class 39, Ko, 17632_8

aliphatio dicarboxylic acid, amine
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